The long intergenic noncoding RNA UFC1, a target of MicroRNA 34a, interacts with the mRNA stabilizing protein HuR to increase levels of β-catenin in HCC cells.
Altered activities of long noncoding RNAs (lncRNAs) have been associated with cancer development. We investigated the mechanisms by which the long intergenic noncoding RNA UFC1 (lincRNA-UFC1) promotes progression of hepatocellular carcinoma (HCC), using human tissues and cell lines. We used microarrays to compare expression profiles of lncRNAs in HCC samples and adjacent nontumor tissues (controls) from 7 patients. HCC and nontumor tissues were collected from 2006 through 2012 from patients in Guangzhou, China. We used quantitative real-time polymerase chain reaction to measure levels of lincRNA-UFC1 in tissues from 49 patients, and in situ hybridization to measure levels in samples from 131 patients; clinical data were collected from patients for up to 5 years. The lincRNA-UFC1 was expressed transgenically, or knocked down with short hairpin RNAs, in BEL-7402, SK-Hep1, Huh7, and MHCC-97H HCC cell lines; luciferase reporter and RNA immunoprecipitation and pull-down assays were performed. We also analyzed growth of xenograft tumors from these cells in BALB/c nude mice. Levels of the lincRNA-UFC1 were increased in HCC tissues compared with controls, and associated with tumor size, Barcelona Clinic Liver Cancer stage, and patient outcomes. Transgenic expression of the lincRNA-UFC1 in HCC cells promoted their proliferation and cell-cycle progression and inhibited apoptosis, whereas short hairpin RNA knockdown of lincRNA-UFC1 had opposite effects. Xenograft tumors grown from cells overexpressing lincRNA-UFC1 had larger mean volumes and weights, and formed more rapidly, than tumors grown from control cells. Tumors grown from lincRNA-UFC1 knockdown were smaller than controls. The lincRNA-UFC1 interacted directly with the messenger RNA (mRNA) stabilizing protein HuR (encoded by ELAVL1) to increase levels of β-catenin mRNA (encoded by CTNNB1) and protein. Levels of lincRNA-UFC1 correlated with those of β-catenin in HCC tissues. In contrast, there was a negative correlation between levels of microRNA 34a and lincRNA-UFC1 in HCC tissues; microRNA 34a reduced the stability of lincRNA-UFC1. The lincRNA-UFC1, a target of microRNA 34a, promotes proliferation and reduces apoptosis in HCC cells to promote growth of xenograft tumors in mice. It interacts directly with the mRNA stabilizing protein HuR to regulate levels of β-catenin in HCC cells.